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STBJECT: Tekbuthiuvron oncogenicity studies .
HED Proiect No. 9-0%27 Caswell Kc. 2€€ AA
FROM: Quang Q. Bui, Head é“4“7JQS .
Review Section I —
Tox Branch-HZFAS/HED (TS5-769C) 4@@@?
IC: Rcbert Taylicr, PM £ 25
Registraticn Division (TS-767C)
TERU: , Marcia Van Gemert, Acting Chief fA
' Tox Branch - HFAS ik bea /b((f“’ ned
Health Effects Divisicn (TS§-76%C) /z
THEET: %illiam L. Burnam, Acting Directsc / ,/J,,,/
Eealth Effects Division .
Office cf Festicide Programs (TS—769C) ‘7i 2
Rezistrart: Elancc :
Greenfield, Indiana
EACYCEQOUND INFORMETION:
Wz chron"c/cwco"aﬂ‘c;:; szudies with Tebuthiuvron were cenduocised
r- rodents and were rpreviously subnitted to the Agency fir
evilew. Both studies (1) Rat chrenic feeding sTudy ho. R-6CZ &and
=213 [MRID 000207143 &né (2) Mouse chronic fe=zding study kec. -
232 and M-5163 [MPID 00020717] were classified as Czre
vrrplenentary Data in 2ight of a number of deficiencies as cited
n the Toxicology Charter of- the Tebuthiurcn Registraticr
tendard.
he registrant requested Environ Corpecraticn to evaluate the
cency comments and a conference was held on 9/6/88 to discuss
re utstandlng issues. Environ concluded <hat glthouch the
tucdies did not neet to*a"‘s quality criteria, they nevertheless
‘ere of sufficient cuality to support con;lnued recistraticn cf
reducts containing .ehgth-uron (ccpy attached).
At the Agency's reguest, b>th studies were 1ndependen;ly revieved
by DPynamac Corporaticn for scientific merit. Dynarac Corporaticn
ccncluded that both studies should be classified not more than
Strrlementary Data {ccpy attached). The Agency reviewer (o.
Ritter) accepted Dynamac's recommendation ard ccncluded thzc
data gaps still exist for the rat and mouse on lcogenicity studies
{ccry attached).
. )

007374

e i

[P

i rear



From @a meeting retween this reviewer, the Acting iv
Director -and the Acting Herbicide Punc;c1de Eranch Ch;ef :
decided that additicnal data were needed to reevaluate th eri
of the tebuthiuron 2-year rat and mouse studies. In thi
action, the reguested data were submitted and included:
(1) Inventory of selected tissues from rats given diets
contrining Tebuthiuron fer 2 years
(2) Tabulation of mice with tumors from 1S to 24 rmcnths
and at study terminatien from =ice given diets
containing Tebuthiuron

A. Toxicolozical Evaluation of Tebuthit>on in Rets fcr Twe “ears
Studies F-603 and R-€13, Lilly Resezrch Lab., 11/1/76

In the 1987 =egistration Standard, a nuc .ber of deficiencies were
cited for this studyv and included:

1. 1Inzdecuate survival (less than 25%) zt 24 months
2. Numerous instznzes cf '"unthris ty" animals
3. lack of & tissue inventory

1. In this study, the survival rate fzr the contrcl, low, mid,
and high dcse was Z8%, 16%, 25%, and 3.% for =—ales angd 25%, 2:%%,
25%, and 34%  for females. Since this study was initiated with &
iarger ni.mber of enimals than reguired (control = 120 per sex,
treated grours = €O per sex instead cZ 50 per sex/group) the

absolute numker of znimals at final sacrifice for h1stop=tr--o~1c
evaluation was ¢reater <than the ninimum runber of a-i=als
suggested by the Guidelines.

cideliress @ a<x least 13 rales and i3 ferzles
Tekuthiuron czntreol = 33 males 30 ferzles
Tektuthiuron zw Decse = 13 males 20 ferzles:
Tebuthiurcn M:d Doss = 20 males 20 fer=z=les
Teruthiurcn Eigh Dese = 25 raless 27 ferzles

The absolute number of animals available at final sacrifice
thus ke consiZfered 2s adeguate feor all croups. .

v
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2. Fn-wa s in this =tudy had 2 high :iInciderce of intercurrenz
disease and wsre treated with antibiotic:durinc sericus cut:zrealk.

The incidence of ats with pneumonia approximates 70% ir Lbctk
centrel and trea-ea groups and undoubtedly is less ther
desirable based upcn today's standards. The guesticn is whsther
the high incidence cf pneumonia wzuld z3versel v affect the =tud:

conclusions.

Frcm the datz subnitted, body weight, survival, and the =u=cr
incidence agrparently were not significantly affected E-  the
health status of the animals. : '

3. An inven= ory cf histclogic sections of sslected tissives ir
contrcl and tebuthiuron treated anmimals from studies R-603 z=d R-
613 was submitted (11/1/88, auvthors: Negilsxi and Tod<é. EP:
Accession No. 4087C1-01). BaseZ upcorn this recent subkrisszicr,



rost of the tissues were accounted for histopatholocically. ~
rhotocopy o©of the corbined inventory of histologic secticns is
attached (Attachment 1).

Reccrmnendation:

Based wupon the recerit subrission of additional data &and ir
ccricideraticn of the corpl ticn of these studies (R-£03 &ni E-
€13) prier to the issuance of beth 1578 and 1982 FIFR:
Guidelines, it is <concluded that +the submitted datz hLzs
adeguately addressed the cncogenic potential c¢f Tebuthiuvren ir
‘rats. An oncogenic ROEL cculd be established at the highest cdcse
level (1600 ppm) with the systemic NOEL at 800 pp=m. This sgtudy

is uvpgraded to Core Minirmum fer regulatory purpcses.

E. Toxicological Evaluaticn of Tebuthiuron in Mice fer 2 vears
Studies M~%153 and M-9163, 11/1/76

A nurber of study deficiencies were noted in the 1cs7
Recistration Sftandard and included:
1. Excessive lcss of histecpathologic data
2. Pocr surviwval :
2. TFeeding cf a foreiagn ccropound
1. Histopathelogy losses cue to cannibalism, missing animzis ard
autclysis were higher (22.4%) than today's sbc“ua*ﬁs. Tress
lcsses cculd have resulted in biasing the cecnclusions. Most ¢
the losses occurred between 18 and 24 months. To propsrly assess
this guestion, data showing the numnbers cof rice with tTturmcrs fre-—
15 to 24 months and at study termination were reguested. The
dditicnal inforration was sukmitted by the registrant (authers:
Nezlilski and ‘Todd, 11/:/88). An evzluaticn c©f° the newlw
ukbmitted data revealed that the percent of mice with <uncrs fro
t-menths to termination {24 ronths) was neither bkicle cgically necr
statis t cally different between control and treated groups fcr
beth reles and females (Attachment II and I1I). These date
sucggest that histopathclogy leosses were egually dZistrikutes
anong c¢roups and did not bias the results. Since this
investication was initiated with larger than normal croup sizes
(120/sex/contrcl and §60/sex/group instead of 50/sex/gr up =2as
reguired), the absolute nunmber of animals available ‘c* firal
histcocpathologic evaluation was still higher than that required kv

he Cchellnes.

ct

N

. Zt 18 mnonths, the survival rate in this investigaticn
acceptekble even with today's standards.

There was a possikility that a fereign <coopound was
ministered to the control groups for 3 months. However, tasez
pon bedy weight and survival data, this possibility is highly
urnlikely. . . : : '
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ecommendation:

Based upon the newly submitted data and in consideration of
higher than normal group size at study initiation, it
concluded that 'Tebuthiuron is not an oncogen in rice up to
including a dose level of 1600 ppm. This investigaticn (stug:
M-9153 and M-9163) is upgraded to Core Minimum Data.
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EPA feG. NO. 19550) g RIN ©0&634Y—- 93

Page is not included in this copy.

Pages S through ;L ‘are not included.

The -material not included contains the following type
information:

Identity of product iﬁert ingredients.

Identity of product impurities.

Description of the product.manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The éroduct confidential statement of formula.

Information about a pending registration action.

The document is a duplicate of page(s) .

v// FIFRA registration data.

The document is not responsive to the request.

of

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact

the individual who prepared the response to your request.
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TO: Cathy Erumsele, PM $# 25
Fungicides/Herbicides Branch
Registration Division Ts-767C

TERU: Dr. @uang Bui, Section Heagd é;%éugﬂfcha:
’ ) Rev. Sec. ¢# I/HFASB - - AT 2 .
Fealth fffects Division Ts-76sc [ Cewen tuensadasto
TERU: Williar L. Burnam, Chief
ETASE

HEealth EZffects Division Ts-786scC

~

Rev. Sez. # I/KFASB X
Health Effects Division Ts-7esc

FROM: D. Ritter, Toxicologist N L o
r 4 Ehat \ v 1'}\57-%

Subject: # 1471-101 ~ Tebuthiuron: response to Data Calli-In.

Registrant: Elanco Frocducts Company, CGreenfield, IN.
VCaswell#: 36644

TOX Project #: 8-02€4

In the Toxicology Chapter of the tebuthiuron Registration Standard

we cited a number of deficiencies in cer*ain chrenic rodent studies -
in the toxicity studies submitted by Elanco in the early 70's.

The studies are:

Rat Chronic Feeding Study # R-603 and R-613 (MRID 00020714);

Mouse Chronic Feeding Study # M-9153 and M-92163 (MRID- 00020717).
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Elencc responded tky arguing thet the studies were valid for the
support cof ccntinced registration of ' products containing
Tebuthiuren. In respronse, we reiteratéd several criticisms in
our meros of 3/11/88 and 3/25/88, D. Ritter (ccpies attached).

“he ccrxpany subseguently had the studies reviewed by the Environ
Corporaticn, an 1“-e“encant outside reviewer, who corncluded that,
although the studies did not meet today's quality criteria for
perfcrring such studies, they nevertheless were of sufficient
cuality to support ccntinued Registratien of products containing
tebuthiuren. '

Ve likewvise sent the studies for & erendant reviewto the Dynamanc
Corpeoraticn,anéd they have responde an evaluation by willianm L.
Y”’e-la“, Fh.D (cory attached). Ee has conclucded for the rat
stucdies (los. 6C3 and €13) that:

o g
.
g0

1. The major deficiency was the incidence cf intercurrent disease,
e.g., respiratcry .infections, recuiring treatment of rats with
penic111ﬂn, zng thzt the incidence of pneumonla was excessive
in this strain cf rat, and thet this ccuid adversely affect the
study conclusicns.

2. Survival was much lower than seen in todays' studie
though survival approaches that reccmmended in th
it is nect opzirzl.

o0
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ry was not available so it could not be
tsence of an entry in the pathology repcrt
t“e tissue was =issing or whether it was no%

s

nd recrmal.
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. less sericus deviations frem the Cuidelires:

om

2.  Body weichts only presented cr aphically:
E. Feed consunpticn date net prov1 ced;

c. Clinical cbservations were not provided;
c. Statisticz2l rethods inadeguately repoérted.

, Pr. Mclellan assessed the rat studies to be no more than
prlementary.
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Dr. MclLellan concluded that the mouse studies (M9153 and S1€3):

1.7 The number of tissues lost due to autolysis, missing animals or
cannabalization was excessive, and therefore an unbiased review
of the tumor incidence was not possible.

2; Less serious deviations from the Guidelines:
a. Minor lesions of aging not reported.
b. Several important tissues and organs were nct routinely
examined histopathologically.
‘c. Body weight data not supplied.
d. The possible exposure of control animals to another

chermical, although not verified, indicates inadeguate
GLPs by today's standards.

Dr. McLellan stated that these studies were invalid and should be
repeated.

Our Comments:

The Zgency accepts the Dynamac verification of its cwn findirngs
concerning the usefulness of these data, principally because Dynazac
is familiar with OPP's data review Procedures and Environ is not.

Accordingly, our previous conclusicns as to- the quality of +hese
studies remains unchanged and data caps exist for a chronic rat stedy
and a mouse oncogenicity assay for the rangeland kherbicice,
tebuthiuron.
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EPA: €68DB0O0O5S6
DYRAMAC Nc. 1-23AB
October 17, 1988

EVALUATION OF RAT AND MOUSE

Oncogenicity Studies on Tebuthiuron

REVIEWED RBY:

William L. McLellan, Ph.D. Signature: Md/hm/

Dynamac Corporation
Date: Gt )7, 198%

AEPFROVED BY:

Robert J. Weir, Ph.D. 51gnature._MMy)
Acting Departnent Manager

Dynamac Corporaticn Date: Cpttoor 7, 1908
L]

I. Cecil Felkner, Ph.D. Signature: L\r\w 314.0/"\4‘/\
Technical Quality Control -
Dynamac Corporation Date: (0-(7-€§

. . ~
David Ritter "~ Signature: N Cu/-/-/_/ﬂ:?,-gl;f\\_)
EPA Reviewer, Section I
Toxicolegy Branch (TS-769C) Date: 1 =17 -

R. Bruce Jaeger Signature: [;‘ﬂ-oc?@a.-_
EPA Section Head, Section I —_ ¢ ‘
Toxicology Branch (TS-769C) Date: l-ZE/EF
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Rat Studies (Nos. 603 and 613}

EACKCFOUND

In the 1987 Registration Standard, a number of deficiencies
in the rat chronic studies on terbuthiuron were cited. The
rajor deficiencies were:

13 Survival at 24 months was inadequate (less than 25%) in
rost groups.

23 There were numerous instances of "unthrifty" animals.
The incidence of nephritis, lymphoma, and pneumcnia was
hich in all groups, both dcsed and control.

3; A tissue inventory was not pPresent, sc that the
corrleteness of histology for each tissue could not be
evaliluated.

eér lesser deficiencies noted were the lack of foog
surption data, no numerical body weight cata (only araphic)
3 no cetails of statistical analysis were provided.

000
1 ¢t
|

Irviron combined data on survival for both studies and
irdicateZ that percent survival at 24 months was less than 25%
orly in the low-dose group of males (16%). They argued that
this did not render the cata inadeguate since the group size
(when bcth studies were corbined) resulted in an absolute
nuzker cf aniffals surviving in the 1low-dose groups that
exceeded IPA's recommendation based on a usual group size of
5C/sex. Also since the NOEL was set at <he mid-dose, the
pcorer survival at the low dese was not considered to affect
trhe study conclusions.

rdinc to Environ, the incisence of preumonia in these
ies, although high (€2%), was normal for Wistar rats.
r review indicated ro evidence of unthriftiness in the
razs in these studies based on weight gain, survival, and the
gr:ss and histologic lesicns okserved. Environ reccgnized
deviatiorns from guidelines but assessedC these to be miner ~nd
ncT to detract from the value cf these studies toc e “ave
crh.ronic toxicity and oncogenicity.

DYNAMAC'S ASSESSMENT

It is this reviewer's assessment that the major deficiency in
the rat studies was the incidence of intercurrent disease.
It was reported that all animals on study had respiratcry
infections‘(acute, suracute, and chreonic) and that the cclony
was treated with pericillin during "serious" outbreaks. The
percent of rats with pneumonia at necropsy is shown in Table
1. .

2
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Table 1. Percent Increase of Pneumonia on Histologic
Examination of Rats Fed Terbuthiuron®

0. 400 800 1600
Males
Study 603 73 61 52.5 52.5
Study 613 70 70 68.5
Ferales
Study 603 75 60 €7 42.5

Study 613 65 47.5 55 - 32.5

* There were 60 rats/group in controls and 40 in dcse groups.

Environ indicated that this incidence was normal in wistar
rats that were not caesarian derived nor barrier reared. They
did not cite historical incidence of pneumonia in Wistar rate
but cited an incidence of about 15% in F-344 rats and 26% in
Osborne-Mendel rats. KXroes et al. (1981) have compared the
histologic prcfile of untreated conventional Wistar cB rats
and a Wistar SPF derived substrain used since 1970. The
incidence of pneumonia in conventional non-pathogen free
animals (< 18 months old) was 12.7% in males and 17% ir
females; in SPF Wistar rats (30 months o0ld) the incicdencs of
preuronia was about 10%. It is our assessment that she
incidence of pneumonia for the rats in the terbuthitror
studies was excessive for Wistar derived rats and that *-is
cculd adversely affect the study conclusions.

survival cf the rats in these studies is much lower +-an

with current studies in rats. Even though survival
caches that required by guidelines, this is not optiral.
rently it is not unusual to see 50-70% survival at 102
s and > 20% at 130 weeks. -

Mo

W

it 1s our assessment that the incidence of n«=phritis =znd
ly=mphomas in the rats in these studies were not excessively
Figh and did not cormpromise the histologic evaluatisn.
Lymphoma was present in about 10% of control males and ferales
and the incidence of nephritis (about 16%) was lower than
normally found in aging rats. ° Animals did not aprsar
eraciated.

rces, R., Garbis-Berkvens, J. M., deVries, T., Van NeSsélrcoy,H.
. (1l%g1) Histopathological profile of a Wistar rat st-ock
ncluding a survey of the literature. J. Gerontol. 36: 2:58-2-9.

3
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A tissue inventory was not available, so it could not ) oS
determined whether the 2bsence of an entry in the Fathology
report indicated if a tissue were examined and fecuné normaz
or if it was not examined. There was not an excessive loss
cf tissues due to autolysis; there were no sections cz
autolyvzed tissues for 6 of 720 animals in the 2 studies.

The cptic nerve was not examined; only 2 eyes/sex/grcup wer=
exar_.ned histologically and peripheral nerve was only exarine=
in the case of paralysis. It was indicated in an EPA mermo ¢
March 11, 1988, that tissues were not exarined unless theres
were clinical signs or gross lesions. We ‘could not verifw
this and suggest that a tissue inventory be provide=. Th=
protocol stated that minor lesions @ssociated with aging sucz
as atrophy, chronic inflammation, and degeneration wsre nc=—
incluZed in the tables of pathology.

Other. less serious derivations from guidelines were:
1) Eody weights were only presented graphically and nc

statistical analyses was provided nor could it be
rerformed in the absence of individual aniral da=a.

2) focd consurption data were not provided.

2) Cphthalmologic examinations were not provided.

4) Clinical okservations were not provided.

5) Statistical nethods ang results were inadezuatel-
Tespcrted.

6) Clinical pathology data at 6, 12, 2nd 18 months wzre for
£ anirals/sex/group rather than the suggested 1¢.

!

In vigw of the deficiencies, it is our assessment thz< ¢ve
with the subrission of data to fill the gaps, the study ccul
not be Cocre classified any higher than Supplerentary.

.
v

n
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Mouse Studies (Fos. M9153 a2nd M9163)

BAXCHGROUND

.

A number of study deficiencies were noted in the 1977
Registration Standarg.

 1. Kecropsy reports for aninmals that died and those
sacrificed at terrminaticn were not Sseparated.

2. There were a nunber of autclyzed cr missing
tissues/animals and cannibalized animals.

3. The nouse colony was unthrifty.

4. Clinical-pathology was perfermed only a2t 18 ronths.

5.- Survival at 18 months was inadeguate.

6. Control groups may have teen exposed to ancther compound

for 3 months.

Environ indicated that EFA was in error concerning survival.
The table on survival in the registration Standard was fecr 24

ronths and net 18 months. urvival was greater than 6C% in
all croups at 18 months. Overall survival rate at 24 mcoths
was greater than 25%. Znviron Jjudged that the lccses o

histcopathologcy due to cennibalism, rnissing arirals and
autclysis (22.4%) was righer than reasocnable ky tocay's
standards. It was their azssessment that the lcsses were nct
ccse-related and were spread uniformly retween greups.
Thersfore "there was no reason to believe these lcsses could
Jbhave resulted in biasing the results". They stated that when
resu>ts of both studies were ccmbined, the number cf ani-als
avaiiable for histopathologic examination was larger <han
currently recommended by cuidelines.

Environ disagreed with EFA's evaluation that animals were
unthrifty due to a high incidence of nephritis, pneumonia, and
ralicnant lymphoma. Environ pointed ocut that there was rno
specific evidence that ccntrols were accidentally fed diets
containing 0.36% tricyclazole for 3 months and there were no
adverse effects of the type procuced by the chemical: howewver,
the possibility could nct be ruled out.

DYNZMAC'S 2SSESSMENT

This reviewer assesses that survival at 18 mohths was
adeguate. If the study had been terminated at 18 months there
would possibly have been rore tissues for histologic

5



evaluation.
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A scan of .he pathology tables indicated that

about. 801 of the animals with tissues lost to autolysis died
between 18 and 24 months. : ’ ’

e assess that

the incidence of nephritis and malignant

lyrmphoma was nct greater than expected in mice in a twe year

study; the incidence of pneumonia was less than 1%.

Therefore

we agree with Environ that the mice were not unthrifty.

The number of tissues lost due to total autolysis of aninmals

or cannibalization is assessed to be excessive.

This reviewer

checked entries of tissue loss and autolysis reported in the

pathology tables for individual animals.

Our results which

differ only slichtly from those of Environ are shown in Table

This

is 1 deficiency which cannot be corrected wizhout

repetitic.: of the mouse study and it severely cormprorises any
evaluation of histopathologic evaluation. :

Table 2. Losses to Histopathology Due to Autclysis,
Cannitalism or Missing Tissues of Mice Fed
Terut=iuron
Dietary Ievel (ror)
0 400 800 1600
Males
€153 13(z22)® 8(20) §(20) 15(30)
ClEz 16(27) 10(25) 23(33) S(23)
Fermzales )
5153 15(25) 6(15) €(15) 8(23)
€163 13(22) 10(25) 5(13) 8(20)

® The values in parer.theses are percents.

There are several other minor deficiencies in the rouse

studies.

1)

2)

- -

Trachea, esophagus, cecum, rectun, peripheral nezrve,
spinal corc, gallbladder .and aorta were not routinely
examined histopathologically.

As in that rat studies, "minor" lesions indicative of
aging were ot included in the histopathology tables.



3)

4)
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Body weight data for individual animals was not given,
therefore statistical a»alysis (not provided by sponsor)
could not be performed. :

The fact that the controls were possibly exposed to 3600
ppm Tricyclazole for 3 months cannot be verified or
refuted; however, the possibility of this indicates that
laboratory practices during the study were far below the
present day GLP regquirements. Clinical pathology
measurements are not required in mouse oncogenicity

studies, and absence of measurements at 6 month intervals -

during the study are not considered a deficiency. Fror
the pathology data, the histologic findings for animals
that died/sacrificed moribund and those sacrificed at
termination can be separated. In most current studies
this data is reported separately and combined.

Our overall assessment is that the excessive lcss of
tissues due to autolysis; missing animals or cannitaliszc
precludes an unbiased review of the tumor incicdence.
Therefore the study is invalid and should be repeated.

[
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